Residual oil fly ash increases the susceptibility to infection and severely damages the lungs after pulmonary challenge with a bacterial pathogen.
Inhalation of residual oil fly ash (ROFA), a component of ambient particulate matter, has been shown to increase pulmonary morbidity and impair lung defense mechanisms in exposed workers. Our objective was to evaluate the effect of ROFA preexposure on lung defense and injury after pulmonary challenge with a bacterial pathogen. Male Sprague-Dawley rats were dosed intratracheally at day 0 with saline (control) or ROFA (0.2 or 1 mg/100 g body weight). Three days later, a low (5 x 10(3)) or high (5 x 10(5)) dose of Listeria monocytogenes was instilled intratracheally into the ROFA- and saline-treated rats. Bronchoalveolar lavage was performed on the right lungs at days 6, 8, and 10. The recovered cells were differentiated, and chemiluminescence (CL) and nitric oxide (NO) production, two indices of alveolar macrophage (AM) function, were measured. At the same time points, the left lung and spleen were removed, homogenized, and cultured, and colony-forming units were counted after an overnight incubation. Exposure to ROFA and the high dose of L. monocytogenes led to marked lung injury and inflammation as well as to an increase in mortality, compared with rats treated with saline and the high dose of L. monocytogenes. Preexposure to ROFA significantly enhanced injury and delayed the pulmonary clearance of L. monocytogenes at both bacterial doses when compared to the saline-treated control rats. ROFA had no effect on AM CL but caused a significant suppression of AM NO production, as compared to the saline control rats. We have demonstrated that acute exposure to ROFA slowed the pulmonary clearance of L. monocytogenes. The suppression in AM NO production by ROFA pretreatment likely plays an important role. These results suggest that pulmonary exposure to ROFA may alter AM function and lead to increased susceptibility to lung infection in exposed populations.